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20 X 

lit jci-olnl»lt- iv(»ii ami niiui^»-ani*r:i' iMnn- 

♦2j jnmtuU ami llu' pruripitulioii tlieiviif tiul 
i.r <(ilniii'Ji. Tims llie iuviMilitui Js 
iliivf-lHil to a iie\v nR'eiit for ami In a iipw 
pnu'i*r«4 uL' purityiufj: watrr. 
Pi(U'e.sstf*< mill material liaviiluuMi kimwji 

30 ;ijui ns(Ml ill tile past fni- tlio smnu ^rcu'iaj 
imrp''>*^ I'^i*" ^1^^^' l^*^^'*-' ill vnlvi^il ntliHtiuiia) 
»liL-ratiiMi.-. or ImitinLMits, nm-li as jn(lept'H- 
(K'nt filterinj^' u]ieraiions. the i-tnitiinit»us 
iipplii'aiiou nf cnmpnumls in iha y:a\t\\ 

35 tliH pcriddii' ivgcou-ration at llu- jualermls, 
ftc. Thf procL-s3 antl matfriai ot llii-* 
pmM'iit invHitinn possess \hy ail van luge 
tluil ul'ter the arj'ang^einejit is r(nuplutt.Ml 
fur tlie fioAV at tlie water in ctMitnrt with 

40 till* iiKitpvial. luiiler iiovinal rouilitiojis m 
furlhfv treatment is reciuireil except an 
tit'cnsional hack washing' apei^tiaji^ to 
remove thii acL-iuuulated precipitated iron 
unil iiKUigfanesa componutU. 

45 It U an oliject oi! thti iiivi'»tii>ii to 
provifli* ail iron nial innjisaiiese reiimra! 
jnntprial of suidi cOiaractCM* thai it c-aa Iv 
nrraiiirea hi liquid permeald© bctls 
tlivauirh wliicli the water may In' 

50 pL-vr-'olatDd QUil nt the same timu lyf 
bvoufflit into contact witlr the motenal. 
The material causes pvefipitalioji nf the 
ilissnlTed iron and maui^aJiese cmnpoiuuls 



yiu* iiiateviji! is rapahU*, under nurmal 
niudiliinis, nf efifertin^r the nmiplele 
remimil of the dissolved iron and Jiian- 
•rtnii'se tMtnipoiuuls witlumt iht* tiid of nay 
otiiev materials ur ireatnients. It also 80 
niaintains ituli'tiiiiieiy il^' fifeetimiess 
fcir iion ami manganese removal and doe?* 
n(Jt reqniiv periodiral regeneration or 
n'juveiiaticin. 

X featnrt* nf tlie JnvtMitiioi is to provide 85 
i\ material for sinniUaJietmsly softenin*? 
the water and removing: inm and mnn- 
i^anese eoinpniinds frtnn the water. 

The accompanyiiiy: drawing iliixstraie-', 
smnewhnt iliaLTvamiuatii'^illy, ami by way 90 
of example on apparatus .suitable for 
carrvinp out tlie improved process. 

liriefTv, the invention eonlLnnplates tht 
provision uf a granular material, the 
^Tanules having- a suhstanee exposed upon 95 
tlie surfaces thereof capable of cansm": 
precipitation of the diTSSolved iron and 
manganese enmpunnds in the water, said 
^raiuilen being* of such a size and charac- 
ter as- to form a stable water-pennenWe 100 
heil, capable of iiltering' the Hocculent 
irmi and manganese precipitates from the 
water, and al?{) capable of being suspended 
in water at ordinary back-wash i*nt.e.s 
whereby such precipitates may he flushed 106 
tlioroug-hly from the bod of material. ; . 
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Method of and Composition for the Treatment of Water 

tuul may also iiltw iiie preeipitnted t-nm- 
pimutls frimi the crater, llie iinii ami 65 



^Xi', C. F. I3UKGESS rjAiiimATOKLiis Ikc, 
n Ciujiomliuji oi the Sh\\v of Delu%nire, 
I'liiti'il Situteri' of AinerifU, nf 111. W. 
lltmmt* Street, Cliiniyd, Illinois, T'uileil 
5 States ot A]iiericn, (Assifi'nees of Miltiin 

J.VCK.SUX ,SlTOEMAKTat» Of tllB Cjty Ot 

iludisiiu, Dane County, AViscnmsm, 
rnitfd SiDtos of Americn, a t-itizen of the 
UnitPil States of Ainmru), tlu Lereby 

10 (liMrlnre the nature of tluH invention and 
ill M'hat mniiiier tiie snjne in io he per- 
formed, to be parlknilarly de.sfrilitd and 
tiscertnined iu niid hy the folhwiiifir 
si litem en t: — 

15 This inventmn relates tn the puTificntion 
ni* water, and purticuhirlr io iniprovfi- 
jiieiits in tile trontnient ftw Ihe removal 
af di.sHulved iron and inanganeso oom- 
j)ound?i thereh'oni. To riirry out the 

•20 treatjnent a material Ls jirovided, "vvhitdi, 
the water is broug:iit into ciuitai-t 
lljerewith, causes the eonversiou <if tht- 
dissiilvi-d iron and mangone.<c eonipounds 
([] Insoliihle iron and iMnn»jrane.SL> roni- 

25 \umuU and the precipifalion thereof out 
of .solution. Thus the inveulitm ]s 
direeted to a new agent for and to n new 
jjHH'es.s ul' purifying: waier. 
Proc erases and material have hei-n luiown 

30 and used iu the past for t!ie same *i;eneral 
purpose, Imt they have involved additional 
ojieratiiais or treatments, su«*h as Indepen- 
deal jillering: oiiei-atious* the euntinxious 
apjdiration of eoiupouuds tti the water, 

35 the periodic reg:euerafion oi the materials, 
tde. The process and malerial of the 
pre.sent invention posses:* the ndvantae:e 
that utter the arrang-ement is eompleted 
for I he flaw of the T\'ater in con tart witli 

40 I he material, under normal eonditiojis no 
further ti-eatnient is reciuired except ai; 
occasional bade wasliing; operation to 
... remove tlie aecmuiilated preripitnted iron 
and inanp:Qncse compounds* 

45 It is nn object of tlie invention to 
inwide an iron and iiiang:anese removal 
material of sncli rharaeter that it run be 
arranged- in liciuid periiieahle bed.s 
througrh wliicli the water may he 

50 peroolated and nt the same time ^ be 
brouffht into contact with the material. 
The material causes precipitation of the 
dissolved iron and manganese cnnipoundit 



nnuiguiiesi' removal juateriul siiouLd be of 
such den^iity and size that it may be 
suspended in a stream of wnler during 
tlie washing operation and thus be 
flusbed eftectirely of the uecumulateJ GO 
precipitated iron and manganese com- 
pounds, 

Accordiu": to the present invention an 
agent for tJie removal of iron or man- 
jyanese fimn water 1ms the form of fi 6o 
{jfi-anule (.'omprising- a mixture of cement 
aud particles of finely ili^-ided mann:anese 
dioxide or black oxide uf iron d'ejOj}, 
said i^i-nnule being; of a ciixe to pass throun^h 
a 10 mesh screen and be retained on n 70 
fit) mesh screen. Preferably, the anient 
compri.ses a granule of water-resistant base 
material having* finely divided manganesu 
dioxide or hlnek oxide of iron cemented 
to the surface thereof. 75 

TJie material is t»apable, under normal 
conditions, of eftectin*? the complete 
removal (jf the dissolved iron and man- 
ganese compounds wilhimt the aid of any 
other materials or^ Ireatmenis. It also 80 
maintains, indefinitely its- eii'ectiveness 
for iron and mang^anese removal and doe.- 
not recjuire periodical reyeneratiun or 
rej liven a lion. 

A feature (if tlie invention is to provide 85 
a material for simultaneously softenin^r 
the water and removing; iron and nmu- 
ganese compounds frcmi the water. 

The accompanying' drawing' illuslrale.s, 
siimewhat diagram maticnlly, and by way 90 
of example an apparatus suitable tor 
carrying: oul the improved process. 

Briefly, the invention contemplates tbt 
provision of a g^ranular material, tUe 
granules having- a substance exposed upon 95 
tJie suHflccs thereof cnpnble of causing 
precipitation of the dicjsolved iron and 
mangfaneiie compoimds in the water, said 
gi'anules being of such a sisce and charac- 
ter us to forjn a stable water-pemeable 100 
bed, capable of filtering the ilocculeut 
iron and ma.ng:anese precipit:ates from tlie 
water, and also capable of being" suspended 
in water at ordinary back-wash rat.e.^ 
whereby such precipitates may be flushed 105 
thoroughly froi^ the bed of moierinl, ; 
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The granular material also possesses tlie 
property of compleiely removing Lydrogen 
Bulpliidfi from water, as M-ill Le explained 
Jieremafter, 
6 The gTonules are preferalily uuiuposed 
of a nojiilii nation of a base material 
wlncli is water-resistant but substantially 
mei-t as far the precipitation of iron 
mang'aaese compounds is concerned, 
10 and an active material. For the base 
maf^rinl. porous eruptive roclcs are 
preferred such as pumice or Invo, but 
other hard, water-resistant materials mny 
be used, such as earthenware, ung-lazed 
10 porcelnm, slag, coke, cliarcoal, etc. Sand 
and other granular materials having non- 
porous surfaces mar also be used, how- 
ever. The word ^^'rock'^ when used 
on ^^f^^^J* qualification in the specification 
-su and claims is intended to include this 
general class of material. 

The active material may be pyroluBife 
or other manganese dioxide ore. ' Chemi- 
rally precipitated manganese dioxide 
^0 may be used, as well aa mauOTuesc 
dioxide produced electi-o-eheniically by 
tlie electrolysifi of a manganou.s sulphate 
solution. Although manganese dioxide is 
preferred, m combination ^rith a base 
30 matenal, black iron oxide of the type 
Jcnown OS mill scale (Fe,0.) may also be 
u.serL baid active mateiial should be 
finely divided and is imited with the base 
material by means of «i water-resistant 
, d5 adliesive or cement. Portland, cement 
may be used, and a hydraulk cement 
con taming relatively Ini^ge proportions of 
alumina has been found to be particularly 
suitable. The proportions of the inajoV 
*y inoTedients of such higli alumina cemeu^ 
2?^^« substantially as follows: A1,0:, 
•38.0% CaO 36%, JPeA 15.0% and SiO, 
Uther adliesives wluch mav be used 
are rubber latex, phenol conrl€n.<?atinji 
4%'! xesins. thermo-plastic material .quch as 
pitch and asphalt, etc. The word 
' cement as used in tlie Rperification 
and claims is intended to include al] of 
these materials. 
60 The base material may be in tlie form 
of si^d granules and the active material 
m&yr b.e cemented t-o the surfaces thereof. 
This iR the pref^red form, but the boup 
material may also be gxanular roclr 
55 material in finely divided or powder form 
and mixed "with the active mat«idol in the 
form of an intimate mixture. In the 
latter cjise the base material may be the 
cement alone which is used to xinite the 
bU powdered aotave material. The invention 
will be described in ffi'eater detail in' 
connection witli the following specific 
y .examples. It is to be understood, hnw- 
_-ever; that the invention is pot limited, to 
00 tJiese fixamplesr, 



EXiiAiPLE No. 1 
Tliis example illustrates a preferred 
material of the invention, comprising 
sizsd granules of base material coated 
vaih. powdered ^ active material, and a 70 
method for inaldug the same. 

Pumice is crushed, preferably between 
c<'*operating i-oIIf to n particle size such 
that the final coated granules do not 
exceed a desired maximum size (10 to GO 75 
mesh) aa will be explained hereinafter. 
These sized pumice granules ai'e niixwl 
with the high nliimina cement mentionad 
above in tlie presence of sufScient water 
to moisten the mixture but not snfiicient 80 
to prevent the free running of the 
granules. The mixing is preferably • 
performed in a rotating drum providetl 
with iadependently rotating mixing 
blades. The proportions by weight are 85 
about 125 parts of pumice, 60 ports of 
cement and 35 parts of water. The 
mixing is continued imtil the mass is 
thoroughly mixed and the gi-anules of 
pumice have a uniform coating of cement 90 
u^on their surfaces. Then, and while the 
mixing^ la Leing. continued, powdered 
pyrolusite is dusted gradual Iv upon the 
mass until about fiO parts of pyrolusite 
has been added. The result is 'an even 95 
coating* of pyrolusite upon the granule?. 
The mass is then allowed to stand until 
the cement has set. This takes five or six 
hours. Then the mass "is flooded with 
water and allowed to stand in the water 100 
for a further period of several hours to 
oompiete the hydi'ation of tlie cement. 
The water is then drained olT and tlie 
matenal which may have caked sojuewhat, 
IS broken up so that the granules aie 105 
separated from each other with their 
mcicets of cement and pyrolusite sidistan- 
tially intact. The material is tlien sub- 
jected to a vacuum to draw tlie air from . 
the pores thereof and reduce its bouvajicr. 110 
and' before the vacmun is releaaerl it k 
again- submerged in water. After tIjl* 
vacuum is releaeed the material is sul)- 
jected to a gentle upward flow of water 
to float off the unattached pvndnsite 115 
powder and the particles of pumice wliioh 
are_ smaller than the minimum si^.e it is- 
desired to retain. The material is tJien 
drained and dried to the desired moisture 
content and is ready for use, 120 

In the crushing of the pumice and the 
waslung of the coated granules, the 
particle size is preferably so chosen that - 
tlie finished, coated granules form a 
water;.permeable bed which not onlv nets 125 
clieinically upon the dissolved iron and 
monMuese cranpounds but which also is 
Ml efficient filter .medium for removing 
trom the water the flocculent precipitate* 
tomed by said chemical action. Granules- ISO 
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of |]itf sizes Avliicli pass tLi'i)ug:li a 10 iiiesli 
aurtiea and are rpfninGcl on n> (10 meah 
swam are satisfactorr. Tlie ilesired sisses 
of coated gTanxiles may be obtained by a 
5 .screening operation, autl this may be 
can'ied out witb the piuuice granules or 
i]ie final coated granules* Tlie gi^onules 
described in tliia exniiiple are t»f suitable 
density such that tliey^ T\'ill be raised anil 
10 niaintQined in siLspension, but will notbn 
T\*tisliafl out of the icontainer, by ivnter 
flaM'iu«^: upwardly duriny Ihc flushing: 
(iperation , which "will be described herein- 
after. In bulk, the dry fi'i-anules weijrli 

15 about 55 to 60 pounrls per cubic foot. 

Example IS^o, 2 
In addition, to providing n material 
comprising' gi-anulc** of bof^c suhsi autre 
liaving coatings of active substance 

20 (»eniented to the surfaces thereof* tlio 
invention contemplates the provision of a 
i^raimlar composition cninprislni; aii 
i'ntiniate niixtnre of finely cliviclcd bnsp 
material and nfcitire moteruil. as stated 

26 nhove. As an example of tlie latter tyjie 
of cnmposition, 120 parls bv Avei^ibt of 
tinelv divided pumice* AO parts of 
piiwdered pyroln^ite. GO parts nf lua-li 
nluiiiina cement and '35 ]iarfs of xvntr»v 

30 ore mixed together thorouirhly and the 
mixture poured into a large iiuniber of 
small, shallow -wooden or metal molcL^s 
which con be luadti by providinpr rihalloTi* 
trays with egg-crate type senaratoi's.* 

35 After the cement, has set, the small bloclr-^ 
of the composition are removed and 
oTUflhed in a suitable crusher and ar«^ 
screened and the parlieles belween 10 jiw*sh 
and 60 mesh arc retained for \ise. Tbe 

40 product comprises porou* grantiles with 
particles of pyrolusite exposed upon the 
surfaces and in the pores. 

Ex.uu*LK No. 3 
III a furtlier modification of the inven- 

16 tion 1011 parts by -weight of powdered 
pvrolusite are mixed with 25 jiarts <if high 
jtidnnna- cement and 14 parts id Ar;vter. 
After thorough mixing, the compoiution 
is cast, crushed, and separated in tlie 

50 same manner as described in cunnectiuji 
\d\\\ the preceding example. Because nf 
the increased density of this material, the 
granule size is 'maintained between 
»]iproxianately 28 and 60 menh. 

55 ExAitpijs JTo. 4 

It is also possible to make a material 
Jidapted for simultaneously removing 
dissolved iron and manganese compounds 
nud softening the water. Por this 

GO purpose the gi*anular base materials luay 
be any one of the granular ssecdite com- 
pounds (?onimonly used for water soften- 
ing piu'poses, one example of which is 
that pruuuced by freezing air aqueous ^el 

65 of base exchanging canipoimd^ iiielting 



the ice formed and washing and drying 
the resulting particles. Such zeidite in 
finely divided form, and powdereil 
pyrolusite may be cemented together with 
a. rubber latex or phenol condensation 70 
resin udhe.sive, aJid the cemented mixfuie 
reduced to the desired luirticlo size ia a 
proce^is siiuilar to that described in 
connection with Example 2. Tlie produrt 
is capable of performing tlie double 75 
function of softening the water and 
removing the dinsolvcd iron and man- 
gauese compounds from water. 

In addition to t]»e examples i^riven abiive^ 
varioiLs eombiuofions of the diit'erent base 80 
material, cements and ndlie.sives, and 
active materials mentioned heretofore may 
he used. The proportions of the 
•ingredients' may also be varied within 
limits, that is, it is not advisable to use 85 
such a small proportion of cement as lo 
weaken the gi-nnules, nor such a small 
proportion of active materia I as to reduce 
.the effectiveness below the standards of 
good operation. Sufficinit cnnent sliouhl 90 
not he used to cause the material to cab* 
together into a solid mass which canntW. 
again be broken up into discrete particles. 

In partying out the rot* ess af the inven- 
tion any suitable t'ontainer 10 may be 95 
used, having couueclion.s 11 and 12 for 
causing the flow of water downwardly nnd 
also upwardly tliert*thr<m£rh. A layer of 
gmvel 13 may be i>rovIded, above whicii 
is located a bed oi granules 14 such a? 100 
illustrated by the foregoing examples, and 
a freehoai'd *' spa{»e 15 nuiy be provided 
above the granule bed. 

The process of treutmeul is very siiiiijlc. 
The waler wliieh is to be trealeil is eauseil 105 
to ilow downwanlly through the bed..^ The 
dissolved iron and majigaiiese compounds 
of the water are converted into a tiocculent 
precipitate which is filtered from liie 
water hy the bed. After the precipitate 110 
has accumuJated to the poLiit where an 
objectionable resLstauce to water How 
arises, the bed may be flushed or bacJk 
washed by running water tliruu>;h it in an 
upward direction at such a rate as to 113 
i*ju,se and suspend the gitiunles und wasii 
out the accumulated iron and manganese 
eoinpaunds. The granules should not be 
Avashed out of tlie coutuiJU'r, liuwever. 
The usual pinwtiee is to ilu.sh at a rare of 120 
from S til 20 ffallon.s of water per minute 
per siruare foot of bed area. In this way 
complete removal of the iron and man- 
gantt.se compoimds is- obtained, and after 
the flushing is stopped, the granules 126 
settle back freely again to form a loose, 
readily permeable bed. Also in this way 
any tendency is coiuit eroded foj' the bed 
to become caked or solidified with a few 
permanent channels therein, "When 130 
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making t-lie iron and manganese removal 
material c^f tliis iuvention the particle size 
and density 'should Le reguloterl bo that 
lie descriljed suspension of said portinles 
5 is obtained during* flushing'. Thorough 
flashing' and satisfactory operation cauuot 
he obtained ivithout swch snspeiisiim. 
Lai'ge g:i-nnules are more difficult to 
suspend thmi .small aue?s. It hois heeii 
10 found to he iniposnible to nupend at 
ordinary Lark wank rates, partit'les of 
pyrohisite, fa relatively dejise material) 
wliicli particles are loi-ge enough to lie 
retained on a 2S meah sween. The same 
16 has been found to he true of the Home-vrhot 
less dense composite pnrticles of Examples 
1 and 2 -vrhich are loi'ge enough to be 
retained on a 10 mesh screen. (Jranules 
smoUer tlian the above sizes mny he su«5- 
20 pended in satisfactory manner hnt tliose 
wMoli are small enong'h to pass throury]! 
a 60 Juesh screen mate too ronipact a herl 
for the easy doi\invard pert'olntitui of the 
water, and in addition arc teio easily 
36 carried out of the routuiner iluniiff 
baclc-wash. 

Although! it is preferred to have the iron 
and manganese iirecipilntinn- ujuterial net: 
also nj? the liltfjr, a separate filter of Hand 
30 -or- other suitable miiterinl may he 
pro^dded for filtering* the waler whirli 
passes throTic^h tlie bed of granules. If 
such a. filler is used, the gTanule.s nmv be 
larrrer so that at least a part of the flncv 
35 •culeiit iron and mnnfjoiiese precipitate 
formed parses though the iTcoting bed and 
IS retniined subsequently bv the .separate 
niter. 

. mentioned heretofore, in aildition (o 

40 its iron and mang-aiiese reujovin" 
properties, the material possesses the 
propei-t^- of completely remov-inn- hydro- 
^en sulphide from Tvnter. ttIucIi is an 
important advantage ^rhere waters ai*e 

45 encountered ^Iiich contain this siilwranco. 
It is ovidised by the maji^vunese dioxido 
to sulphuric acid. The luanganeMe 
cuoxide is reduced a corre.spondijjg anumiu 
but may be restored to iLs Jjigjjer nx^-ffen 

60 -nontent and its full eifectiveneds by the 
periodic treatment of the bed ' with 
potassiiun . or sodium permanganate ' 
solution, or by the continuous ndilition of 
sucli permaug:anote to the water vdAAinfi' 

55 thoruffh the bed. The material may also 
be restored by aeration, preferaljiv bv 
aeratinn' the water snb.-=tantinllv simul- 
taneoxisly with its pu.'?.sn«^e tliroudi the 
material. 

60 The chemical or phyHicu-cheniiral 
action upon the dissolved iron niid man- 
ganeso salts is not thoroughly uuderstood. 
It may be that the maug-anp.se dioxide 
releoses- ox>^g-en to oxidise the salts to 

bo insoluble Iiydrates and/or oxide§- ijnd 



then recovers dissolved oxj-g-en from the 
water to regain its former character. Tbe 
manganese dioxide may act aa a catalyst 
and 4nake available the oxygen of -flip 
•water for the oxidation of the*" compoundR. 70 
In any event^ floecnlent iron and man- 
ganese hydrates -and /or. oxides are 
precipitated. The high alumina cement 
mentioned heretofore, and Portland 
cement, when used in the granules, 75 
provides an aUcaline reaction and raise.-? 
the 'pu value of the water, . wliicK aids and 
promotes the iron and .manganese 
precipitation, particularly in water? 
whicli have a low pij\ yalue. Thn 80 
effectiveness of the nmterial QontinTies..to " 
be uninipoired for indefinite periods. under 
normal, conditions, and regeneration nr. 
conditioning thereof or. any . s-upple- 
mental ti'eatinent of the T\-nter does not. 85 
become neceasai-y with use. ITnder 
normal conditions tlie water contains 
sufficient available ox>-gen for the' 
oxidation id the iro-n and monganese 
compounds. However, if the water i.^ 90 
deficient in this respt^et, w« h^vye found 
that thti deficiency may l»e supplied by 
aeration of the water' or other knowii 
juefcliotls for introducing ox^-gen or ozone 
into water, prior to if a passage tlirough the 96 
bed of material. The available ox3^gen 
sliould be equnl to about 15% of the com- 
bined weight of the ferro-us iron and tlie* 
mangnnous manganese present* in the* 
water. It is not advisable to inta-oduce 100 
an excess of oxygen beyond that requirecl 
because of tlie corrosive efiect^.- thereof 
upon piping etc., and also the resultinif 
re-acquisition of iron by the water. " 

Conditions ore not considered normal if 105 
the water contains dissolved lij-diogen 
sulpliide, or more than 100 parts per 
million of dissolved carbon dioxide or if 
tlie pji value is under G. Tie carbon 
dioxide excess may be coiT«cted by pre- 110 
hminnr^'- aeration and tie some treatment 
also corrects for tie presence of hydrogeii 
sailphide, since aeration removes thi.s 
substance directly and also compensuter, "' 
for any reducing action upon the bed of 115 
matenal, as explained above. Excess 
aridity may be corrected by the addition 
of small quantities of lime or soda asl. 
\Vlieu the mentioned conditions are 
corrected, tie dissolved iron and mo^i- 120 
ganese compounds are reiidily i-emoved b-c- 
passing tie water througTi tie bed ojf 
granules. 

Having now particularly described and 
asrertamed the nature of our said iuven. 125 
tion and in what manner tie same is Iti 
be performed, we declare that what w-e 
cJaim is-: — 

1. An agent for tie removal of iron, 
nianganese or hydrogen sulpiide from 18(J 
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Avater litiviu- Ike form of a com- 
vvWms n inixtun! itl' cemeiH and pnrlicle?, 
of fiiu'lr (Uviilutl maus:»^ue:*e (hfixide ur 
l.lack oxulo of irnii fFe.UJ, said svmxih 
5 lieing i>f a size ta pnf^s tlmmgli ii 10 ine.-sU 
screuu aud be retained on a bO inesh 



2. An ngent for tlie removnl of iron, 
iirannimpse or hydro-en siiUdude from 
10 water Imvin- the form of n -raimle ctiin- 
prisina- a mLxt:ui'e of cemeut uud partide.*i 
of II finelv divided muugjauese dioxuU' 
routainiu'r suLstunce, snid grauule beiuff 
,»f a size to pass tlirnuffU a 10 mesli screen 
15 and T)e retained on a 60 mesli snreeu. 
;j. An agent for the ^ema^^al of ivoix, 
manganese or hydrogen sulphide from 
water liuvinjr the form of a gi'annle com- 
prisiti'- a mixture of water-resistant liase 
20 inaleriul. cemeat, and finely divided 
muu;»aneso «lioxiik or black oxide of iron 
(FPnU,), said g-rainde being of a size to 
I)ass tliroiigh a 10 mesh screen and be 
leluincil on n GO mosh screen. ^ 
25 4. An agent for the removal of iron, 
mauiranese or hydrogeu sulphide trom 
ivater havinjJT the f onii of a graiinle com- 
luising- a grannie tif porous rock^ liQTing 
iinelv ilividcd nmugan&se dioxide ore 
30 eemcnted 1o tlie surface thereof, sauL 
granule being of a- size to pass thvongh a 
10 mesh screen and be retained on a UU 
mesh screen. i j? • 

5. An ugeut for the remoral ot iron, 
as manganese or hydrogen sulphide from 
water havin;- the f om of fi granule^ of 
M-uter-resistnnt base material haying 
cemented to the surface thereof parlicies 
cumprising manganese dioxide, saul 
40 gramilos being of ?uch si7.e and density 
that thev sinlc in qiuescent ^'ater but are 
suspended by a stream nf -svater ilo%mg 
upwardly between 6 and 20 gallons j)er 
minute per square foot of area. ^ 
46 6. An agent as claimed in claim 3j 4 
or •'i, whci^ein tho base material or rock 



cun.sists of pumlee. ^ 

T. An agent as claimed in any of the 
preceding claims, wherein the oxide 
consists of powdered pyrohisite. oU 

8. An agent as claimed m any of tUe 
preceding claims, wherein the ceuitmt 
comprises a high alumina cement; 

0 An agent as claimed in any of the 
preceding claims a to 8, ^vherein tlie base 5& 
material, or rock comprises a Avater- 
softening material, such as a base 
exchange compound. ^ . 

10. The method of removing- disdolvbd 
iron and manganese compounds and ou 
hvdroffen sulphide from water wlucJi 
einsists in pa.ssins: the water tlumgh a 
hed of granules as claimed m any ot tiio 
preceding claims. , ^ 

11. The process of purifying water ot 6o 
dissolved iron and manganese compounds 
v^hicix consists in pa.ssing the water 
thi-ough tt bed of granules as claimed in 
any of the preceding claims 1 to 0 until 
the bed offers objectionable resistance to 70 
the flow of water, thereafter ^vaslung the 
Toed to remove precipitated solids, and 
again passing watei' to be purified through 

^12!^ The process as claimed in claim 11, 75 
^Therein the bed is washed by a back- 



crashing operation, the g:ranules being 
maintamed in submerged suspension in 
the cui^rent of washing water. , . , on 
13 The method of makmg; a mateiiui bO 
for the removal of dissolved iron and 
manganese compounds fiom water, -vvhich 
conaisls in cementing together finely 
divided manganese dioxide contauana: 
substances and particles of a water- 85 
resistant base material, and reducing the 
resulting mixture to the desired graniUc 
size. - 
Dated this 12th day of Itay, 1030. 

bahojt & mRBEK, 

231. Strand, London, W.C,2, 
Chartered Patent Agents, 
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